Abstract. Applying a theorem of Johnson and Mitchell, some new class number formulae are derived.
Throughout this paper h (D) denotes the class number of the quadra tic field Q(\fD) of discriminant D. In 1840 Dirichlet [4] proved (among others) the class number formulae (1) h(-p) = \ 2 (£), P = 3 (mod8), 0<n<p/2 V P ' and (2) h(-p)= 2 (7), P ^7 (mod8),
where, here and throughout the paper, p denotes a prime greater than 3. Since then many other similar formulae have appeared in the literature; see for example [1] , [3] - [16] . We just give two examples. In the work of Karpinski [14, p. 15] we find appears in the paper of Lerch [15, p. 402] . In some research of the second author the following formula arose:
This result does not seem to have been stated explicitly before. The authors decided therefore to determine all such class number formulae of the type given in (l)- (5) within certain limits.
All of these formulae are of the form (6) h(-dp)
-dp is the discriminant of an imaginary
where (i) d is a positive integer such that quadratic field,
(ii) / is a positive integer, (iii) A: is a positive integer satisfying 1 < k < [{(Id (iv) q runs through primes dividing Id, (v) r is an integer satisfying 1 < r < 4II ^ q,(r,2ld) = 1, (vi) c is a rational number. We call a formula of the form (6) a class number formula of Dirichlet type. A computer search was designed to find all such formulae for which the parameters d and / satisfy 1 «s d < 28, 1 < Id < 30. Within these limits our search revealed 127 formulae of Dirichlet type. (We note that it is not impossible for a data input error to have resulted in a missed formula.) Of these 127 formulae, which are summarized in the following table, 84 were found in the literature and 43 appear to be new. Following Table 1 we indicate how the new formulae are proved. Holden [7] Karpinski [ 14] License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use Lerch [15] Karpinski [14] Henceforth we let s(ld, k) denote the sum
In order to prove the 43 formulae in Table 1 for which we are unable to find a reference, it was necessary to complete the tables in [13] and to derive a new one (see Table 2 ) for Id = 30 using the theorem of Johnson and Mitchell [13, pp. 117-118].
The 16 cases in Table 2 (listed as congruence Table 2 it denotes the number "zero" and not the letter "oh".
We just give the proofs of two of the class number formulae in Table 1 as the others are proved similarly using Table 2 and easily completed tables of Johnson and Mitchell. In particular, we prove (7) A(-7p) = -2j(14,6), /7 = 5(mod8), and (8) A(-15/?) = -4i(30,12), /> = 13(mod24).
To prove (7) and (8) we require the following result which is given in [2, Lemma 1]: if p = 1 (mod 4) is prime and ¿20 (mod p) is the discriminant of an imaginary quadratic field, then (9) h(dp) = 2 2 7 ))s{\d\,k).
k=\ \j=k \ J i j
Taking d = -7 in (9), we obtain h(-lp) = -5(7,2) -25(7,3) -s(l,4) -2s(l,5) -5(7,6).
As 5(7, r) = i(7,8 -r) (r = 1,2,...,7) for/7 = 1 (mod4), we have h(-lp) = -25(7,2) -45(7,3) -5(7,4). Appealing to Table 2 we have, after simplifying the above, for p = 13, 37
(mod 120), h(-l5p) = 12A + 12B + 4C = -4s(30,12), and, for/? = 61, 109 (mod 120), h(-l5p) =4B + 4C + 4D = -4s(30,12), completing the proof of (8).
